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(54) SPEAKER EQUIPMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a natural sound 
field by applying an audio signal whose level, phase or a 
delay time is corrected to each of plural speaker units 
and installing the speaker units around a ceiling. 
SOLUTION: A speaker array SA is made up of 8 
speaker units SP1-SP8, which are arranged so that their 
front axes Y are in parallel in this paper. In this case, the 
speaker units SP1-SP8 arranged linearly at an equal 
Interval at an interval (a) so that cones are at an equal 
position in the direction of the front axes Y. Then an 
audio signal is fed to the speaker units SP1-SP8 from an 
input terminal Tin via delay circuits DL1-DL8 and level 
control circuits W1-W8. In this case, the circuits DL1-DL8 
delay the input signal or shift the phase of the input 

signal and the circuits W1-W8 attenuate or amplify the level of the input signal. 
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[^St^g] ?g3Sroxe-;<73.-«y P1~SP8* 
— hSPl~SP8©^n^n{r, I^'^Jk ffiffl 
Xtf-*rL--v hSPl~SP8*gBM©5c#;5:Vib 
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jfijc^sr -5 i 5 L yt:^ tr-;<j gg, 

tfilKlfiJltS J; p IC bifc;;^ tf-*gB. 

jfiJc^ST^. J: p »c L/fc;^ \L-^mm.. 

WS® JCf6] It -5 cfc ^ IC L fcX tf-;;!? ^S, 

[i»*«7] ii*]ai~6JCfH«CD;;^t!-;<;^e{C:teVi 
X, 

B. 

[liS*^81 ii*]Sl~6JtfB«©Xfcr-;!!7SB»C;feVi 
T. 
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x{s6ffl$ti«.xtr-*gBJcii-r-s. 

[0 0 0 2] 
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%)l^«lci2BSn^d<. AV^Blc;feViX«. 
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[0 0 0 3] 

SB*«vi«AvigB^fxfieffl-r5;^if-*«. ^jc^^ 

i^-x)XL*5. 

[0 0 0 4] cicDiK*. j2>^.WJc:/hS 

{fc*-5Vitt«fiViJgt^{b'v.t--X*<(fiIViX€rXU»^, 

T^-f xywgB*«;*ciiiBft;L-:p-:3^S'fbLXVi 
SOX. c:©^*^?.fext!— ;t;©fiW®«d*J;0/hSVi 
^itjliS^nxVi-S, 

[0 0 0 5] -€-c:x, ^^ftOTtf^'-fyoDSI^ST/n 

llcH*dSWL7S:<X-rtr. 

[0 0 0 6] bd>L/» xtf— :*&55#f«fjffiri8:B-r-5 

««i*iSc!)±ir^CiLxb$i'i. ^g^sxss. # 
Jc. Av^axttffl®i«#i:*t, Sofc<S;S:5:>^ra] 

[0 0 0 7] z.<r>^mi.. z.ioi^'jimmM.^mm^^ 
5t-rs=b©x*-5. 

[0 0 0 8] 

[SS&^iiiTs/t:*®*©] c:cD%?gjr^v»x«, It 

V *a5M(D?E#?S:V^ L?^#f«figCia:B-r-5 J: ^ JC bfc;;^ 
tf-:*SBi:-r -5 %©X*-S. 

[0 0 0 9] j:©ife*. ;^fc!— ;«7Sfi)&''e.©«iS«. M 

[0 0 10] 

[^^©SlJSwjgffi] 01 Uc:5^TJ:3Jc. 2o© 
;^tf-*3.--> hSPK SP2*EB-r-5. -rjftfc*, 
Xt!-;<7rL->> h s PK SP2©IE®W ("f'DW) Y 
1, Y2*taEBF«?tc*3ViXMfT<i:?a:-5J:^lr. xtf 
-ti:x~yV%V\. SP2©a-> (tgi(j«) d^lEBiS 
YK Y2®:&iauc:feViX^bViffiat?5:SJ;5lr, SB 

a : lESWYI. Y2©r^Sg 

0 :fiESrtJCfeViX. IE®$ftYU Y2*'>?>S:^th:3^|fi]^ 
©ASS (ttltft) 

[0 0 11] ^E-LX. :t— r^-J^-m^tLXfisi^t^iE^ 
A*ffliTTin*^e)jl®lHJKDLK DL2&jl 
Uxxtr-*a-y hSPK SP2JC:#til&f Sttt) 
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li^bTBtfflDK D2 (D2^D1) ©jlffiSrfr^ Icf 
[0 0 121 T^ii. 7.t!-*rL- .y hSPlA^^tb:^ 

tOMlCtt. jlMlslKDLK DL2CJ:DB#ffl^ (D2 
-Dl) SrSfeUT^i^. Se,t'. lESIfiYl. Y2IC^#b 

d=*-0<D^Y\\. Y12 (JKi^S^) ©«i±lc43ViT 10 

[0 0 13] dcoism, (.^)7s~>ir{SLm.) 

T;^e— hSPK SP2*ilO©*i^0 2<&© 

y h S PK S P2©ife^©«S4*ttttJtifiHS&i#o:ii: 

to 0 1 4] HI 2B, -?-®«S4#14om[*H§CD— fi^$r" 20 

a/C • (1 -COS0) = 1/ f • n 
n = 0, 1, 2, ••• (n = 0«±lf— 
Sri^S-r-5t#, ;^t!-;«;:3.r:-;^ hSPl. SP2A^^<D 
T£ If — A ti^ i;:*:€r s ©©J if- a 

[0 01 81 sec, f=1000Hz©t#, (i)^*j^s-r 
n = 0 fc'ltT*. D , bfc*toT, ^lf-A«^ 

[0 0 191 ^e,\z^ n=l©t^> (l)iC*SSSr-& 
f = C/ (a (1 -COS0) ) 

t.is.^, ±ffi©i&{ief!n?«, f i5i7ooHzt;a:-5*i, cn 

*n.-y hSPl, SP2©rafHa**#SE©¥iS 

SJC^LV^i:$©^!S3a:T*^. 

[0 0 2 01 ti±©i;plC, M'^TEgbfcXlf-;^;!. 
-VVS-PX. SP2lC:t-7^>f::r«^S:ttit&-r -strife 

m^©Wfra^»c J; o T^sr-s d id<Tf# -5. 

[0 0 2 11 J:©fglB«. C©J;5;5:^»r^BbTXlf 
[0 0 2 21 01«. C©!8IS©-J^II«r^L. 

Attxif-*TWea6-5. c:©;^if-*7W SA 

tt. Hl©<i^, 8e©>?.lf— *JLr.<y hSPl~SP8 

d^^-BSfiKsn, c:ne.7-e— hspi~sP8 

-;«7:x-y hSPl~SP8©n-> (J5«jS) *«iEtBfft 50 
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Xfjmn : f *<1000Hz©iE^jS«^ 

D2-Dl=a/C 
C=340m/S> (=«3i) 
a = 10cm 

©«^T*S, i/t. a;*:«S«:OdBtC«*&<kbTI/^ 

[0 0 15l-?-LT. ;i©0121CJ:n«, f=1000Hz 
©«-&. 0^30° ©$eH-r«, Wfi«StS«:*ct;iO, 

0=-45° ©fiiBTtt, ««««t^^0T^b•5. 

[0 0 16] l^i;*fl=T. f =5000H2fr«) 

01 3l'^rJ:^:^*§l6]ttt;&:-5., -^-LT. C1©0 
13lri:n«, 0^45° ©gl5i)-*i±t:-A-Cc&-5*^ 0 
;^0^45° ©«fffllC. £t:-Atll^S©A€fS©i'Jf 

-A (iyi^-T--f ^i^fc'-A) s^bTv^s. 

^:©i"Jb*-AJC*5ViT«> p*&©fiiaM*t, &S®SE 

[0 0 17] ^UT. te©i'Jf-AicoviTfe(^<t-cab 
S«^d<WI»a»cH:-^T+5J-»catnTVi«frn 

• • • (1) 

[0 0 2 31 ^bT, -t-^^-trnmi^. Xtt^l'Tin 
d-'e.iiMIlIKD L1~D L8:feJ:0:p'<Jl/$!liS5lpI8SWl~ 

w8*ai;T;^if-*rL-y h s pi~s P8ic«ti^sn 

^:©«-g-, jt®im»DLI~DL8«, A:^Sn/S::r 
-x^:tff^©iij^;i5:Vibeffi®>'7 h mm ^trv 
h<DX$>0. ^'^;i'Mi«lHil^wi~w8«, A;'j$tifc5i- 

[0 0 2 4] -^-bT, 01©Xlf— ;?7T^'f SAlr:feVi 
T«, .0^«b;5:Vi**. il®lHlKDLl~DL8:feJ;I^W 

^;i'®ffliiiiKwi~w8«, ■^•©<^^4s^1-ac*^^©^^^l« 

mzj::on^6f3izmmx^^^oiz^nx\^^?>, u^. 

SSlHlKD L1~D L8*3 J;aJ^A:;i/$ilp(Hi^WI~W8 
»S, DSPlC.}:0fiijE«-r-5il<i:*iT#. Cl©t#, SST 
TinA^e,©:t-X'f :i-m^*A/D^^bTd^e>D S P 
»C§t$&b, DSP*^S©m^*D/A^^bT*^^;^t! 

:i- K S P 1 ~ S P 8lC#t$S-r-5 CI ^: *<T^ 
[0 0 2 5] ^bT, 02ti, 01©7>lf->!jgei:'J 

t ©tteil«*KSWlCa^-riSttFlfiI©»f®0T* 

TVi^iiifclC, -5-©??#T J iCfS. 01©7>e-*7 
k-f SA*i|9:Jt^nTV^.5. TSfe. ;!©«'&. j^b!— 

y h s pi~s P8©E^:*frSi (H»r:fe»t«)5&:J?rSi) 
S®KB©:;^lpIi:$n5, 
[0 0 2 6] ^it. SHKB«, SltSI:7'a>?x5'^'© 
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ti. ±ISUfc;?.h!-*7'KSA:feJ;t;:Hlom^^-f 

[0 0 2 7] C(Oi;5?5:^fiK»C*3ViT. U^JVmmM^ 
Wl~W8JC^lt5a*^i:L/T, gHA-tf 0 iit©^ 1 S^-y 

■5 icjiffiniBSD L I ~D L 8»c± siiM^K&i9::e-rs 

i:. a=10cm. f =1000HzOJ!g-&, H3IC^R-rJ:5;4 

[0 0 2 8] bfc**oT. H2JC*V»T, xe-;)!77l^ 10 
-f SA*^5««*«ffl;^;Sn-5t, Z.n\t. mO' (=90 

° -0) ©flff^-r. U7.:^LcDH^r*©ssKB®^rS]^r 

iJtSJSn, iE-©^ilDKBTSStUT*^e.U;^:hLlciiJjt 

[0 0 2 9] ^U^\Z. a^®«^SS:^IC*ViT«. ± 
tHCDSI*^^:ItS«i:<OfTKM«^m£AF»i-e$.S*^^,. 20 

[0 0 3 0] U;t*ioT, UX:^LJci:oT, i^^Tin 
[0 0 3 1] ±j£®7.tf-;^7g®lrj;n«, 
i:L;a:Vi. bd^fe, Xtf-;!;SB*<^#T J ?a:V^b??# 30 

[0 0 3 2] ^ft. ilMlHlgSDLl~DL8*J:t^U'<Jl' 

$(l»l5lKWI~W8CD#14=&^H-r-5CtlCJ;»3, lifSitt 

[0 0 3 3] tz.^'v. ±m<Dmm\zi)^uz>mrii]it.'S:n 
^fzibizit. iKod^oaitTjijg^ST*^. -rut)-^. 40 
X hr-* 7 K CDS*W3a:/X 7 ;< - :^ -5 e-;)!7 ^ 

[0 0 3 4] y^i^^JVy^ )l^^\Z:^\f^mmi^mm'f-<D 

mmmi)i. iEmzmm-^^^±mm&§k&»:^-r^^o 
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[0 0 3 5] -CTtLT. 01CD;:?.e-:*7U'-rSAlC 
*3V^T. f =3OOOHz©i©-§-©}t[6]ttSr04;c^-r. ±12 

5 5 5 »C jlffilHlKD L 1 ~ D L SCDilM^ra D I ~ 
D8€:fflISE-r-5. 

[0 0 3 6] ccDi^ic, fm<Dm&m^m<f3:^t. 

[0 0 3 7] c:©c:i:ir?f-rsj#®«, ;*:SiJLT2^* 

[0 0 3 8] -fi^*?-^, 8mc07.\^-:fj=L-y 
hSPl~SP8lC:3V^T. a=10cmtb;fcy^,tr-:3!7T 

a = 4cmfr«i:, 06 IC5^f Jtrfti 
tt<OS&§C#tt**^fbLTV^S. 0 7«, a = 

4 c mT f =3000Hz©«-a-©Jir*a1t-T!'* 0 > 04®itl^i] 

tt> a = 4 c mTf f =5000HzC9«-g-O}t[oHt-C*S. 
[0 0 3 9] Z<OJio\Z. X\^—tl=L-yh<Df^ma^ 

[0 0 4 0] it^«©P">?;Pd<««T#-Si5 

^£^-r. bfe/OtoT, mA.itm9\z^-r^o\z. xe- 
:^7n.-.;/ hspi~sP8©iE®*, xt;— ^ypfSA 

[0 0 4 1] $e.Jr, ^ 1 m2©;^fe{c 
-a- J;, u;^:^L'^©itftipcD^^;^*. sskba-'^w 

^f-A«5t^t«S;^0, ^i!>, f-A©:;^ 

-5. 

[0 0 4 2] ;^tf-;*;7K S Acr):t:S*^ «fe 

«^ a =10 cm, f =300Hz©li-&, •?-©jtfS]<tf4, 0 

pi~s psi^iaWLit^tirzmm^-t^iz^m-v^uv^ft 
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[0 0 4 3] ^KDJioUm&Si^m'Ch, ^<D%m<D^iii 

tu, xe-;*;7KSA©|&il:)&iS] (U7.:J-Lo:;& 
|pi) :*:*S:mifiHt©5t;u&jg^-rn«J:v». ife, 

■5. 

CO 0 4 5] ifc, w-mvi. ^^^jm^ttiBMcDT. tr- 
mmiz^cxmmo:^. ^u—> iz^sm^^mt^-tir^ t 

[0 0 4 6] i^LT, JW±<DJ;o;^*^®^e^gcCi^ 

M«, ^7.\f.-ti:i~vv\z^m^n^-^ 

[0 0 4 71 &Sl»tt*6,d^i;«)ffiitSnfc*g»CDM«l 
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[0 0 4 3] 

[f!?9©^«) zL<ommtzj:tni. mis<omm\z^\^'^x 

if tee < 7. tf-:^J SB V ^ b 35#{^ja (C 

[0 0 4 9] ifc. #»<&s^^:^tA^1•<DCiB»-fe«f!l:$^i• 
[Biiiofffi#;^i$i^] 

[01] jgffi^s^f 0Tafe-5. 

[02] ^<D%m(o-mm<omm^mi:^-rm-v$>^. 
[BI3] zio%^*ga?ar«.fc«e>o«rttBn?*.5. 
[04] cof8^*itt?g-r-5fcje>©4*tt0Tr*s. 

[0 5] Cl©^Bg*l5i?gr-5fc*©#1t0T?i5S. 
[0 6] -5fcie)©#te0Tafe-5, 

[07] z:<D9tm>&m.m'r^fti^<D^^m-c&^. 

[08] :ico3^^*ittqg-r^fcJ?>CD«'tt0T*-5. 

[0 9] :L<o^m<Dm<Dmm<D—m'S:m-tm-c$>^. 

[010] Z:«fgggSr^?a-rSfc*©#tt0-C*-5. 

[011] c:©ss§9*|ji§8-r «fci«)©0T*«.. 
[012] c<D%m>&m.m-r^n:tf><D^^m-vs>^, 

[013] Clcr)»?g*ift|3-rS;fe:«e><!D!^1t0T»S. 

[^^^©ift^] 

DLl~DL8=a®imK. KB=SH, L = y>^:^, s 

A=;:^e-*7U-1', SPl~SP8=xe— ;*7n.->;/ 
Tin=A:'3«^, T J =3c#. W1~W8=^^;W^ 
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